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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Figure 1 - WL1, WL2, WLn, and they do not include the following reference 
sign(s) mentioned in the description: page 8, 89. Corrected drawing sheets in 
compliance with 37 CFR 1 .121(d), or amendment to the specification to add the 
reference character(s) in the description in compliance with 37 CFR 1.121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the examiner does not accept the changes, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Claim Objections 

2. Claims 3, 5-7, 18, 20-22 are objected to because of the following informalities: 
the word "about" in these claims is indefinite and fails to exactly claim the subject matter 
that the applicant regards as the invention. Examiner suggests omitting these words 
and claiming the values disclosed. 
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3. Claims 2 and 16 are objected to because of the following informalities: the 
phrase "sufficient to" in these claims is indefinite and fails to exactly claim the subject 
matter that the applicant regards as the invention. Examiner suggests providing 
numerical values which define sufficient barrier heights and thicknesses, e.g. - a barrier 
height greater than 50 Angstroms and thickness greater than 50 Angstroms --. 

4. Claims 15 and 29 are objected to because of the following informalities: the 
scope of the phrases "one or more", "other metal oxide material", and "etc." in these 
claims is indefinite and fails to exactly claim the subject matter that the applicant 
regards as the invention. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-9, 14. 17, 18-23. and 28-29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over the US Patent to Sakui et al. (6,307,807) in view of the non- 
patent literature submitted by the applicant (Lee et al., "A Novel Structure of 
SiN0 2 /SiN/High k Dielectrics, Al 2 0 3 for SONOS Type Flash Memory", Extended 
Abstracts of the 2002 International Conference on Solid State Device and Materials, 
Nagoya (2002), 162-163). 

With respect to claims 1 and 17, Sakui teaches, in Figure 3 and Column 11, 
lines 51-58, 65-67, a NAND array with a plurality of rows coupled to bit lines and 
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columns coupled to word lines. Sakui also teaches, in Column 3, lines 55-60, the 
programming of the memory cells by E-field assisted tunneling by applying positive 
voltage to the gate and a low voltage to the channels. Sakui also teaches, in Figure 8, 
circuitry to read data from the memory cells, in the form of a data buffer. Sakui does not 
teach the "TROM" cell, which comprises a gate terminal, a first channel terminal, a 
second channel terminal and a channel region between the first and second channel 
terminals, a charge trapping structure over the channel region, a tunneling dielectric 
between the channel region and the charge trapping structure, and a blocking dielectric 
between the charge trapping structure and the gate terminal. Lee teaches, in sections 1 
and 2, the use of both new SONOS and SANOS structures that have the structure of 
the TROM cell described above. It would have been obvious to one of ordinary skill in 
the art, at the time of the invention, to use the SONOS or SANOS structures of Lee in 
the memory system of Sakui in order to solve the problem of considerable charge loss 
due to direct tunneling in conventional SONOS cells, as mentioned in Lee, section 1. 

With respect to claims 2-5 and 18-20, Sakui teaches all the claimed elements 
but doesn't mention anything about the barrier height and thickness of the tunneling 
dielectric. Lee teaches, in sections 1 and 2, that the new SONOS device has a 
tunneling dielectric composed of silicon dioxide, having a thickness greater than 30 
Angstroms. This is a barrier height and thickness that is sufficient to prevent direct 
tunneling. Also, in section 3 and Figure 7, a specific example is taught where the 
tunneling dielectric is 40 Angstroms, which falls inside the range of 30-70 Angstroms. It 
would have been obvious to one of ordinary skill in the art, at the time of the invention, 
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to use these tunneling dielectric thicknesses to prevent direct tunneling in order to 
reduce the instances of charge loss, as mentioned above. 

With respect to claims 6 and 21, Sakui teaches all the claimed elements but 
doesn't mention specific positive voltage values. Lee teaches, in section 3, that the 
positive voltage applied to program and erase a SONOS device can increase up to 18 
volts. It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to apply a positive voltage of 15 volts or greater because a larger difference in 
the positive voltage and ground allows for more effective Fowler-Nordheim tunneling. 

With respect to claims 7 and 22, Sakui further teaches, in column 1, lines 50- 
60, an equation that describes Fowler-Nordheim tunneling. Sakui goes on to say that 
tunneling begins when the electric field is 10 volts over 10 nm, or 5 volts over 5 nm. As 
mentioned in the above paragraph, Lee teaches the application of a high positive 
voltage of 15 volts or higher. In applying the equation taught by Sakui, the electric field 
resulting from the teaching of Lee will be 1 5 volts over 5 nm, or greater. It would have 
been obvious to one of ordinary skill in the art, at the time of the invention, to apply the 
well-known equation of Sakui to the positive voltage taught by Lee in order to get an 
electric field of 15 volts over 5 nm, or greater, in order to achieve more effective Fowler- 
Nordheim tunneling. 

With respect to claim 8, Sakui teaches in column 1, lines 12-16, that the array 
of memory cells is configured as a read only memory. 

With respect to claims 9 and 23, Sakui further teaches in Figure 20, and 
Column 12, lines 50-55, that the cells in the array have a negative threshold voltage 
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prior to programming. Because F-N tunneling requires a high positive voltage applied to 
the gate, and a low voltage applied to the channels, the threshold voltage will be 
negative. 

With respect to claims 14 and 28-29, Sakui teaches all the claimed elements 
but doesn't mention a charge trapping structure comprised of silicon nitride. Lee 
teaches, in section 2 and Figure 1, a charge trapping structure comprised of silicon 
nitride. It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to have a charge trapping structure comprised of silicon nitride due to its good 
charge trapping properties and its relation to the hole current through a tunnel oxide and 
the electron current through a blocking layer. 

7. Claims 10, 16, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the US Patent to Sakui et al. (6,307,807) in view of the non-patent 
literature submitted by the applicant (Lee et al., "A Novel Structure of SiN0 2 /SiN/High k 
Dielectrics, Al 2 0 3 for SONOS Type Flash Memory", Extended Abstracts of the 2002 
International Conference on Solid State Device and Materials, Nagoya (2002), 162- 
1 63), and further in view of the US Patent to Eitan (5,768, 1 92). 

With respect to claims 10, 16 and 24, Sakui and Lee teach all the claimed 
elements except the memory array is configured for one-time programming. Eitan 
teaches, in column 1, lines 7-10, and column 2, lines 41-46, the use of an array of 
memory cells configured for one-time programming, namely in a PROM, which is a one- 
time programmable device. It would have been obvious to one of ordinary skill in the 
art, at the time of the invention, to configure the memory array for one-time 
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programming as it reduces the production cost and allows for better endurance 
characteristics. 

8. Claims 11-13, 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the US Patent to Sakui et al. (6,307,807) in view of the non-patent literature 
submitted by the applicant (Lee et al., "A Novel Structure of SiN0 2 /SiN/High k 
Dielectrics, Al 2 0 3 for SONOS Type Flash Memory", Extended Abstracts of the 2002 
International Conference on Solid State Device and Materials, Nagoya (2002), 162- 
163), and further in view of the US Patent to Johnson et al. (5,343,437). 

With respect to claims 11 and 25, Sakui and Lee teach all the claimed 
elements, as mentioned above, except for a static random access memory device and 
logic which accesses data stored in the array of memory cells. Johnson teaches, in 
column 2, lines 8-10, an integrated circuit containing both nonvolatile memory and a 
static random access memory array, including logic that accesses data from both 
memories. It would have been obvious to one of ordinary skill in the art, at the time of 
the invention, to connect a nonvolatile memory array to a volatile memory array for the 
purpose of preserving the advantages of the nonvolatile memory while enjoying the 
higher performance advantages of high speed volatile memories, such as SRAMS (see 
column 2, lines 54-57). 

With respect to claims 12-13 and 26-27, Sakui and Lee teach all the claimed 
element, as mentioned above, except for the use of a processor in an SRAM that 
executes instructions. Johnson teaches, in column 6, lines 61-68, and column 7, lines 
1-5, the use of a processor that executes instructions, including instructions for access 
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to data stored in the nonvolatile and volatile memories and logic that comprises 
instructions executed by the processor. It would have been obvious to one of ordinary 
skill in the art, at the time of the invention, to use a processor in this manner in order to 
provide flexibility to update data or instructions as necessary (see column 7, lines 2-3). 
9. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over the US 
Patent to Sakui et al. (6,307,807) in view of the non-patent literature submitted by the 
applicant (Lee et al., "A Novel Structure of SiN0 2 /SiN/High k Dielectrics, Al 2 0 3 for 
SONOS Type Flash Memory", Extended Abstracts of the 2002 International Conference 
on Solid State Device and Materials, Nagoya (2002), 162-163), and further in view of 
the non-patent literature (Liao et al., "Process Techniques and Electrical 
Characterization for High-k (HfO x N y ) Gate Dielectric in MOS Devices", Proceedings, 7th 
International Conference on Solid-State and Integrated Circuits Technology, Volume 1 , 
Oct. 2004, 372-377). 

With respect to claim 15, Sakui and Lee teach all the claimed elements except 
for a charge trapping structure comprising a metal oxide material. Liao teaches, in the 
abstract and section 1 , a metal oxide semiconductor device having a metal oxide (HfO x ) 
as a charge trapping structure. It also teaches a combination with this metal oxide with 
nitride (HfO x N y ) in order to reduce strain and increase reliability. It would have been 
obvious to one of ordinary skill in the art, at the time of the invention, to use a metal 
oxide as a charge trapping structure instead of silicon nitride, especially a compound 
comprised of both substances, as they are both widely used as charge trapping 
materials. 
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Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Hu (5,511,020), Hiura (5,586,073), Oyama (5,691,552), 
Lancaster (5,774,400), Pourkeramati (5,953,254), Choi (6,894,924), Yi (2001/0048612), 
and Yeh (2004/0130942). Hu teaches a memory cell with the same structure as the 
claimed cell, but the tunneling dielectric is not sufficient to stop direct tunneling. Hiura 
and Yeh also teach a similar cell structure that uses charge trapping. Oyama, 
Lancaster, Choi, and Yi teach a similar cell but not one configured for one-time 
programming. Pourkeramati teaches a similar cell but with thicker layers of material. 
When responding to this office action, applicants are advised to provide the examiner 
with the line numbers and page numbers in the application and/or references cited to 
assist the examiner in locating the appropriate paragraphs. 

11. A shortened statutory period for response to this action is set to expire three 
months and zero days from the date of this letter. Failure to respond within the period 
for response will cause this application to become abandoned (see MPEP 710.02 (b)). 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Wendler whose telephone number is (571) 272- 
5063. The examiner can normally be reached on Monday - Friday 8 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number 
for the organization where this application or proceeding is assigned is (571) 273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



EJW 
8/19/05 




RICHARD ELMS 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



